Introduction
Anterior uveitis is the most common diagnosis at uveitis referral centers in countries across the world. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] By far, the most common diagnosis in this group of patients is "idiopathic" anterior uveitis. 1-4, 8,9,11-14 Anterior uveitis refers to inflammation that is primarily located in the anterior chamber (iritis) or in the anterior chamber and anterior vitreous (iridocyclitis). Chronic uveitis has recently been defined as inflammation characterized by prompt relapse (in less than 3 months) after discontinuation of therapy (SUN) Prior to this definition, the term "chronic" had been used to describe inflammation of more than 6-9 weeks duration. 24 Chronic anterior uveitis (CAU) has been associated with non-infectious systemic inflammatory conditions such as sarcoidosis, juvenile idiopathic arthritis (JIA), and tubulo-interstitial nephritis and uveitis syndrome (TINU), as well as systemic infections, such as syphilis and tuberculosis.
Over the past 35 years, improved imaging studies have allowed clinicians to better diagnose certain conditions, such as sarcoidosis. [16] [17] [18] Anterior uveitis secondary to TINU has been described. 19 An understanding of the etiology of certain types of uveitis has also expanded, such as the association between Fuchs heterochromic iridocyclitis (FHI) and infection with the rubella virus. [20] [21] [22] The relationship between uveitis and a family history of inflammatory bowel disease (IBD) has been described. 23 It is unclear, however, whether these advances have translated into more accurate diagnoses of patients with (CAU) and a resultant decrease in the proportion of these patients given a diagnosis of idiopathic disease. In this study, we describe the trends in diagnosis of CAU over 35 years at the University of Illinois Uveitis Service, with particular focus on newly described etiologies.
Materials and Methods

Study Population
We were granted permission from the Institutional Review Board at the University Table 1 but not repeated in Table 2 . Table 2 . Etiology of Chronic Anterior Uveitis. The etiology of chronic anterior uveitis for all diagnoses making up at least 1% of patients are shown.
Idiopathic CAU had a 9% decrease in frequency of diagnosis over time, as measured by linear regression (p<0.04) ( Figure 1A ). This decrease was more pronounced (approximately 13%) when the adult population was analyzed separately, (p<0.003) ( Figure 1B) , and an approximately 3% increase was measured in the pediatric subgroup (< 17 years) (p<0.04) ( Figure 1C ). No significant change in frequency was measured for sarcoidosis by regression analysis (p<0.548) (Figure 2A ).
The data however were not normally distributed. The data collected for FHI showed a bimodal distribution. As such, although linear regression was performed and did not show a significant change in diagnosis over time, the accuracy of such findings are Figure 2B ). The relative frequency of JIA ( Figure 2C ) did not show a statistically significant increase (p<0.067), although a trend was noted. These 4 diagnoses comprised 85% of all patients with CAU, with idiopathic disease continually accounting for greater than 39% of cases. A final regression analysis was performed in which all diagnoses aside from idiopathic disease, sarcoidosis, FHI and JIA were grouped together. No significant change in frequency of diagnosis was measured in this combined group over time (p=0.187) ( Figure 2D ).
When the less common diagnoses were grouped by decade, CAU secondary to Syphilis, on the other hand, showed a decrease of 4.1% (Table 3) . In addition to laboratory testing, patients with anterior uveitis often undergo imaging studies as part of their evaluation. These modalities have become more readily available in recent years, leading to an increase in the number of chest x-rays and computerized tomography (CT) studies performed on this population to assess for sarcoidosis and tuberculosis. As with the laboratory tests for sarcoidosis, the addition of chest imaging does not appear to have contributed to the small decrease in idiopathic disease seen at our institution over time. The diagnoses that are supported by findings on chest imaging have either shown no change in frequency over time (sarcoidosis) or were not described in our patients (tuberculosis). Again, an increase in the proportion of patients with sarcoidosis and tuberculosis would have been expected if these imaging studies had played a significant role in the overall decrease in diagnosis of idiopathic disease.
Another possibility that exists, particularly in the case of sarcoidosis, is that the diagnosis is now being made at nearby institutions. Whereas many of these patients might have been referred at least for diagnostic purposes, comprehensive ophthalmologists may have a better awareness of ocular sarcoidosis and may have become more comfortable diagnosing sarcoidosis on the basis of clinical exam, serum laboratory findings and imaging studies.
It has been hypothesized, based on testing of aqueous humor, that FHI is related to infection with the rubella virus. 21, 22 This has been supported by epidemiological data reporting a decreased incidence of FHI in patients born in the United States after 1957, as these were the patients targeted by the rubella vaccination program. 20 In this study, which looks only at the year each patient presented with disease, a bimodal distribution is noted (Figure 2A 1980, 1985, and 1990 . They suggested that this variation may be due to environmental factors that trigger the disease in susceptible individuals. 31 Our observed increase may also reflect changes in referral patterns to our institution, as many of the pediatric rheumatologists in the city began refering directly to our service approximately 10 years ago.
The combination of conditions comprising less than 5% of CAU showed a trend toward an increase in frequency of diagnosis, although this did not reach statistical significance. When these same conditions were grouped by decade and analyzed individually, some interesting observations were noted (Table 3) . Anterior uveitis related to herpetic eye disease showed only slight variability (within 0.71%) across three decades that did not influence the overall frequency of idiopathic disease. PCR of aqueous fluid for diagnosis of herpetic eye disease was first described in 1991.
that time, the test has become readily available at medical institutions. At our institution, the diagnosis of herpetic CAU is typically based on clinical findings such as elevated intraocular pressure and atrophy of the posterior pigment epithelium of the iris. In patients with these clinical findings, PCR of aqueous fluid is not typically performed.
Therefore, the frequency of herpetic disease may be under-diagnosed, particularly in cases with an atypical presentation.
Three of the less common etiologies of CAU showed an increase in frequency of diagnosis over the course of this study. IBD-related uveitis showed an increase in relative frequency. The recognition of the strong association between a personal family history of IBD and uveitis has likely contributed to this increase. This study has many limitations, including its retrospective nature and the lack of demographic data on all of the patients. As was shown for the FHI cohort of patients, the change in frequency of diagnosis cannot always be fit by linear regression, which makes the comparison between the diagnoses more difficult. It is also possible that the measured trends were influenced by referral patterns, as was hypothesized for JIA. As well, this study is based on a tertiary referral practice, and may not be applicable to the uveitis population at large. Despite these limitations, we believe that this analysis of almost 2,000 patients seen over a span of more than three decades provides valuable information regarding patterns of chronic anterior uveitis over time.
In this study, we set out to determine if recent advances in the diagnosis of chronic anterior uveitis and newly described etiologies have translated into a decreased frequency of idiopathic disease over time, and we documented a small but statistically significant decrease. Fluctuations in referral patterns may have influenced this decrease, as have increases in the frequency of CAU associated with the HLA-B27
allele, personal and/or family history of IBD, and diagnosis of multiple sclerosis. In spite of all of our advances over the last 35 years, however, more than one-third of all CAU has remained idiopathic. We clearly still have a long way to go in the understanding of the etiopathogenesis of chronic anterior uveitis. making up less than 5% of chronic anterior uveitis over time were combined, and a significant change in frequency of diagnosis was not measured.
